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(54) NONLINEAR OPTICAL CRYSTAL 

(57) Abstract: 

PURPOSE: To provide a nonlinear optical crystal 
strontium beryllatoborate (SBBO) of the entirely new type, 
assured of or improved in the advantages of BBO related 
to SHG. 

CONSTITUTION: This strontium beryllatoborate 
nonlinear optical crystal is strontium beryllatoborate which 
is a nonlinear optical crystal. The compsn. formula thereof 
is Sr 2 Be 2 B 2 0 7 and its space group is P-6 3 (C 6 6 ), its point 
group is C g and its unit lattice is a=4.663(3)&angst;, 

c=15.332(7)&angst;, z=2. The volume of the unit lattice is 
v=283.3&angst;. The crystal belongs to crystals of having 
a negative optical axis, has hardness of about 7 in Mohs 
hardness, has a m.p. of 1400°C, is free from deliquescent 
property in the atm. air and has improved mechanical 
properties. 




SBBO 



COPYRIGHT: (C)1996,JPO 



mB*mmt!t up) 



«2) & m 4* it & $g (a) 



#W¥8- 54656 

(43)4>HB ^£8^(1996)2^278 



(51) IntCl. 6 
GO 2F 
CO 1 B 
C30B 
GO 2 B 

// C 3 0 B 



1/35 
35/12 
29/22 
1/02 
1/10 



5 0 5 



F I 



B 

C 



9261 -4G 



mmum 5 fd (± 9 n) *khior< 





&HW-1H087 


(71)ffiIgA 


595066216 












^ 7 ^(1995) 4^130 
















94 1 037 5 9 : 2 




Vis, 9U*7 9, z/vyhty^r* 


(32)SS5tB 


1994^4^ 15 H 




123/\^" 


(33)«jfctfc£3B» 


f>H (CN) 


(72)S8W# 


















a& is, 9, is* >hV?-v# 








123 A:t 






(74)ftHA 


#a± CB3 » (#1-2*) 











(54) EMU©***] #8tS^ilS& 

(57) IRK] 

h^U-ht-fcot, ffifig^s r j B e 2 BiO,t 

£5 a =4. 663 (3) A, c = 15. 311 (7) 
A, z = 2, miL&^-<D#.m& v = 2 8 3 . 3 A s "Cfc 



O 
CQ 

CO 



9^ 






1 

T-es>9, SW»3^p-6,(c. b ) , *»^c„ 

ft^-j&S a = 4 . 663 (3) A. c = 1 5 . 311 
(7) A, z = 2. *fife^^v = 2 8 3. 3 A 

[8S*3fi3l H 1 8 0 0 nm^fe 2 0 0 n m 

©SHGlii*8:4)*T*#, t4b*>^ = l. 06^ m(D 
l/-f-f"A(^o^T S HG^b<OWftijRU*dS 4 ft 

[«*3fi4] ^UVSii^lj-Si; 5 (-2 0 0 nm 
[0 0 0 1] 

[03H±o*iJffl»»] *bv^>r 

(optico-electronic material) 9 „ ^<0fbV^ 

(NLO) g^Fnyf^yn^l/ 
— h S r 2 B e 2 B 2 0 7 (strontium beryl latoborat 
e:»SBB0) \zMtZ>o V^SNLOMf^ 

[0 0 0 2] 

[t£*^t£ift] *#MRNLO (UVNLO) 

<Z>5*>t?2«S^>ilSfi3S s *>oT, 3ttj3-BaB.O 

4 (C.T. Chen, B.C. Wu et al. ScL Sin. B28, 234(19 
85)) t> 5-oliKB e 2 BO, F 2 (B»KB 

B F) (C. T. Chen, B.C. Wu et al. Nonlinear Optic 
s: Materials, Fundamentals and applications, MA7-1 
/19 Aug. 17-21, 1992, Hawaii, USA) Xfc *> , t*t>b 
t>Fujian Institute of Research on the Structure of 

Matter, Chinese Academy of SciencesOC. T. Chen 
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7t ©LiM (conjugate ti orbital of non-symm 
etry) ^fc«9 , ^tt# r. <Z)g^l ^ ^ ^^^2^^{b: 
^(microscopic second-order susceptibility) £;&0 

»5gW*lSH£*oT^5o r^gl*. BBO^ 

^gCHv^^ pW*N LOM^o J; 5*7^ - 
Oftfirt TOSW*ffi*«f o T^5o BBO 
v ^ d L OM^rSt d 22^tf j: 2 . 7 pm 

ttUVNL08Sttt*jfi^fc5o ^(OHt^^ 
[0 0 0 3] (1) ^©S©/^ K^t jy^»tf?5fc 

ft, r^isaoKiRia^^^^ i r mt^m m 

^7MT*5^ Sl8 9nml^T*ILtV^o * 
(Dfrtf)^ 2 0 0 nm^<3 0 0 nm<D$&m<DMfa$&£.ttitl 
(harmonic generation output) £r <5 ^1 B B O 

20 ^(absorption factor) # 5 #^i-ift < & 6 Q r 
S:S*ft4*^«A*T 4 #;Baf&#£ (fourth ha 
rmonic generation) &±tfiirZ>l£ito\ZLm^1t k £ t-^L 
LJ^3S"Cfc£ 0 4 f&HJSt* (quadruple frequ 

ency) ©SMflJliaoT, 

[0 0 0 4] (2) JilB^J: 5t-!RiR«iSt-IS#dS*>Sfc 

30 (3) B BO£>1ftBSfsp«:A n = 0. 1 2 "Cfc 9 , 

B, O a S^^ffiW*«5e^ft»^rt^Blic»^BaH 
£;h/CV^r£ £fcB8«LT^5 0 BBO©«ffil>r*2 s 
£<^J; 5 v^fc. 4fflFffliR»i73gAft«dS/h*i- 
?T (A8=0. 4 5mrad) f/^^MtttlJ 

[0 0 0 5] WW<Z>^!7>f 

j&S;*^ h/MDJt&ftWffl!Jl 5 0 nm— 1 6 0 nmi^> 
7 h-fSftfe. BO S (0 3 Otf)g£ifiC (oxygen terminal 

AAS (acceptance angle) < ^^COtdir^'a 

Klt$!lLfeifU^^>f^UVNLOjgfiKB e 2 BO, 
F 2 (KBBF) fi, Ri&iHaSl 5 5 nml^IU ^® 
Sf **S*?J 0 . 7 * "T?fiT U ffi*S!i^«6H^ 1 8 5 n m 
50 *-Ctt3BUTV^S<0"t?, KB B Fte^tlb 30(D^t4± 
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<z>*nsdsse^fla-c*5i?. teT-co (ooi) st^l^ 

[0 0 0 6] 

Oiocfc^KBBF^^^V^tLt^L, SHGI^i 
f^)BBO^«t L<ttInJJi*ii:fc«fa*NL 

[0 0 0 7] 

X&ti'f &>&T&gb (Anionic Group Theory: C. T. Che 
n, Y. Wu, and R. Li et al. , Rev. Chem. , Vol. 8, 65 
(1989)) *3 J:Uf_b|E(Z>%«^S<3Jtli, B 0 3 l^KB 

BFt mmiz 3 oob** ssa* b Oa sbb* fcttfc«>a <t 

£^ii^3al£8i (co-planar arrangemen 
t) J.o*#tt-&*SJin©ffiS:^«:3ftft 
LTKBBF^il B H a ^^iT*^aT^ BO,IttI*» 

a e B ^^6^ (-/S^j b /c 0 £*x£:£<Sr*:fcNL 

fiS r 2 B e 2 B 2 0 7 "Cfc >9 , KKSBBOif 

5 0 «afift^*=fTo^:3|g». B3|;i/TtJ:5l-SBBO 

-Cfcofco f**>*>, BO.SdSB e0 4 St— ftfil* 
iiSpffiOJg-CEJIJSix (B 3 Be 3 Os) colf^ 

[ooo8] sBBo{b^«?fiTffi^Htiffc;^Ri£«-J: 

2SrC0a + 2Beo + 2H3Ba -» SnBe&Or + 200* T + 3 
H 2 0 T 

±EE/Eic: J: 9 »e>*tfc»*^^^/KZ> S H GiW^Srfi 1 

4f^^^r^^o/c 0 SrB 2 

U^l^S B BOj|gS/Sfiffl<Z>3I t±ffffiiB!ta7 9 s> 

fifflS^DWK- 7 0 2 fcSr-fcH^SRLfco 

fed J; 9, *^P^#^SBBO09^ H H B ^fiScft^^:^r 

.<C.«)0k» : C), mtStib* : a=4. 6 6 3 (3) 
A. C=15. 311 (7) A. z = 2 s V= 2 8 3. 
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91£»&>a>J: SBBO^fe^ic:fiTfS^2o03fe 

[0 0 0 9] (1) BOz&kB eO<mt>*hfSLZ>**y h 
dSoTV^So B 0» SOlf iBeO«SOBeO,B 

TBOj^3 o^KiRiadsftisftto^ y y * <t ^ 

y ^v^^Hyh^^^oT^^o COrirfi. KBBF 
£<HfcJiflHS*»«U **tfcJ:9i»*©SHG«i*«: 
10 BKfllfSU KlDfS^r^J 15 0—160 nml^^fttfe 

[0010] (2) #— ^jirt-eiiiRis^As^y s/^s 

bT^5 0 /Co attW^fflSttfcSB 

ft 9 UVm<OmWi&&\^^ = 1 5 5 nmT+&>Z> 0 &<D% 
20 tt«rKFo«ft-e*> 9 , 9 s — OjffifidJ a. = 5 8 9 3 A 
0>£t<O«JB0f¥WO. 0 6t^S o SBBOfiW 

*da©^fcS 0 SBBOi:ol^SHGMd 
tz(Dj^\i£. s d e ff = d 22 cos 

rr-e te N (i-ftt>^S©3iHis*#*ili©z*4) <t 

fifctBSI'n'ife (phase-matching method) t^l <t ^> d eff 

ot^^c 0 d B = (1—1.22) xd 22 (BB 

30 0) "Cfoofco Mtc*5SW#W. SBBO©fitBl^« 
H**8D5£b*:*£*. SBBOm<Hl 800nm 
— 2 0 0 nnKDKiTSHG^^Mm^rt^ 
*VDfc 0 JEt-. SBBOW^^«»7, ifc^ 

#1 4 0 0 € CJ;9iSi&7?S>t). «M¥t*flS«K * «t*Wtt 
[0011] S B B Oifefi^*>bfiB*fiJ^:SrTfB^* 

(1) KBBFiitgELT, ^V^^gp^^iHi^f^ UT 
40 6 0 

(2) SBBO»^ffittlBO,©«Slt KBBF 
foX+<D&&<D2mx-&K> , WcfeSHGSPKBB 

[0012] (3) *rtf>fl&, ©iR^, «®5r^, ffiffiS^ 
&*$<Dgr< (DNLOi|#tt^*5WSBBO^^«:*|tHb 
*35S5>, B B O <t [^fO S HG««ft LtV^o b 
f:^ot, SBBO|J 0 0 0 }j:£lE*NLOffi^lfflt^ 
5i:S&**b£o BBOi:tt§*^feixS«rffii*©fcS 
ffl»tt**^#<, «A.tf7*-^IB», 

50 g©itffl^>-^^^ ^ u^co^^- h y y^^^-y-. ^ 
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0>#J0«r (molecule splicing), U— if— HI 

*fe«F^*3gUVjEH-C^NL Officii 4rBB<o 
[0 0 1 3 J 

[0014] 2SrC0 3 + 2BeO + 2H 3 BQj -> SnBeAO 
+ 2Ca T + 3H 2 0 T 

S r COj : Ar, Beijing Chemical Plant, >9 
9. 0% 

BeO : Ar, The Shanghai Xi-zhi Chemical Plant, 
J^g: >99.5% 

H,BO, : Ar, The Yun-ling Chemical Plant, jffi 
ft: >99.5% 

R/E^fflv^fc 3 «3H<0{fc^4»«<^*f*TfE<E> b & K> 
[0 0 15] 

SrCO, : 29. 53g (0. 2 
BeO: 5. OOg (0. 2 ^e/I^) 
H,BO, : 12. 37g (0. 2 *B/V) 
Rfe<D^m&Tfc<Ob&*)-e»><oti 0 SrC0 3 (2 
9. 53g) . BeO (5. OOg) „ *5j;tm a BO 
, (12. 3 7 g) *jE»^/Htl : 1 : lt^M 

*:*&— ftjR^ftSr 0 6 0 X 6 0 mm©TO^CA^ £ 

— Lfctg, ^rt^Atir^>o< (9 £ 9 5 O'CfcJDfRU 

f**«^ar*0dSfe< (loose)-e£>9, £*L*WT**J* 

i^AttT4fc9 5 0 < CT?2 PraJSJSbfco -CD£l3g£ L 

fcif v^/wi to^D»*o /^£|cd S B B O^J««l 

C^«HJ2] S B B OO^f B (0^|I 7 7 7 ^ 

[0 0 16] 5)*fMS^Na Ft#»Wt^US 

Na:SrB:O 4 :SBBO=0. 5 5:0. 4 5: 
0. 4 5 X 3 5/6 5 i Ifeo *18©ty7 p ^*:4 0 
X 4 OmmOitMS^A^ **M#KffOfiKfiJPrt 
la^TMg^ 1 0 0 0^*T^tfTffl#tm**»S 
■fr. if- -*-**;y h-CttlB#Pfl««FLfc e IS^iot; 
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/B<D&T&&T*8 0 O'C^^TIffcft, 7X5X3m 
m 3 (O S B B 0*3»S^»fe*bfc e 
CHffi^J3] SBBOWSfttSHGffltafflLfc. * 

(1) iSfeSttfifeftFOU-if— Sr*^i"So 
*^Lfcu-^-lf— ^ffl«:*|6l«:l/2 A« (4) 

(axittttsBBotics^tfo mm.& 

fcf. U— if — £S A. = 1 . 06|i m^l^ S B B Oc7){£ 
fflI^H0 = 2O° -T?S>5 0 U — if — if — S B B 
O& 0 a (7) £riii@-T6<^ SBBO^btBStS 
#tf--M3. JHftfftas^iveixa) b 2 a)T*5!*»* 
<k 2jfcWft»^W*t*lRlB#^'g'AyT*v^S (> iMft^yx 

[0 0 17] Ji|B|l^#tJtiSBBO^NLO(^l/^cS 

20 5 0 ffijStSc^So) b 2 ojCO 2o©W if— If— A£r, fc£ 
ffl**f«J*3 Jc^AiN^^ LTSBB O^B B a(Cil-r ^ . 
/HSE&aSo) l+o) 2 b^ m&Wfroj 1-0)2 T^52i 
SO^tf— tdST?#So xtfVfcfV^L 
f:i/-f^SBBOe B B 9 (:Ith hV*y 
2$mWib%/<"7 * ^ifi«»*ffll\fttf. 
tfSiittto i^3E» £ tt/c u-if— tf- J* 6 r £ & X $ 

So 

[0 11 SBBO^SHG^ B 0( ^LTfflV^5M^E 
30 g^^fo (1) if~, (2) ~ (3) & (4) 
l/2«u (5) — (6) U>X N (7) SBBOgS 
(a*5J:t^bfiS B a a #c7)~o. e teffifflS-g^ff) , 

(8) M/yxj, (o)*5<to«2fl)tt^:ixjetb**/aiK 

»j;i;sHGW) 0 

[0 2 1 S B BOc^^^^^o SBBOc7>S@ag 

B s \ O^T^^->-0 2 \ Otc:xSrA*tfct><7>f^^ 
vb e 2+ -e&& 0 

[0 3] SBBO^eMig^tc (Bj B e 
40 3 O e ) ooioftii^^ M7 — ^S^>ztt^»ofc»JK 

0 2 \ OJdxSrAaxfcfc(Df*^^^"^B e 2+ T*&£ 0 
[0 4] @tB^^J;SSBBO»5|cC0Xi»|HlSf-X^ 

[05] SBBO*iBa»5|c^Xj»ElSf^^^ h/u£r^ 

-r. 

l u— if— 
2, 3--jt 
50 4—l/2« 
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